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Fluorescent probes are important tools for exploring biological systems in a 
straightforward and sensitive manner and thus attract continuous research interest in 
analytical chemistry, biology and medical science. Despite of great progress obtained 
during the past two decades, developing fluorescent probes for complex target 
systems remains a challenging tusk. The difficulty in both designing and synthesis 
greatly hinders the development of fluorescent probes with complex and advanced 
functions. We have developed a modular fabrication strategy for construction of 
advanced fluorescent probes, in which the functional subunits of a target probe are 
co-assembled into a sensory supramolecule. In this dissertation, our effort was 
devoted to the following promotions of this type of fluorescent probes. Firstly, 
solubilization subunits or other auxiliary subunits are introduced into the sensory 
supramolecule as a shaping factor. Secondly, based on rational design of the signaling 
subunits, novel fluorescent sensors with multiple ratiometric responses can be 
established and allow qualitative and quantitative analysis synchronously. This 
dissertation consists of five chapters. 
In chapter one, we introduced the fabrication and applications of biomimetic 
supramolecules, supramolecular self-assembly via hydrogen bonding, and the existing 
signaling modes and mechanisms for fluorescent chemosensors. Based on the related 
analysis, researches, the objective of this dissertation is presented. 
In chapter two, we introduced the instruments and reagents involved in this 
research. The synthesis and characterizations of the related compounds are presented.  
In chapter three, a supramolecular sensor DAR was constructed and proved to 
show multiple ratiometric responses to mercapto amino acids. Under the modular 
fabrication strategy, DAR was co-assembled by recognition subunit DBA2Pd-Mel, 
signaling subunits including An-BA and RITC-NFA, solubilization subunits including 
dTMP and Py-BA, and melamine as the linker subunit in aqueous solution. The shape 
of the co-assemblies was significantly improved after the introduction of 

















visual sensing and an unusually wide target-responsive concentration range was 
observed.  
In chapter four, using the fluorescent sensing of mercapto species ( including 
cysteine, homocysteine, glutathione, cysteamine and thioglycolic acid) by DAR as an 
example, the qualitative and quantitative function of multiple ratiometric responses 
was studied. The mechanism and procedure of synchronous qualitative and 
quantitative detection using this type of sensors were elucidated. 
In chapter five, the summarization and prospect of this research is presented. 
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